In previous studies, we showed that the unusual ability of certain strains of Salmonella (2, 3, 8) and Proteus (4, 9) to ferment lactose was determined by genes located on conjugally transmissible extrachromosomal elements, or plasmids, which those organisms harbored. Recently, we (10) and others (6, 7) showed that Salmonella strains with the equally unusual ability to ferment sucrose also contained transmissible plasmids which determined that ability. In the present communication we report the investigation of a Salmonella tennessee strain possessing the ability to ferment both lactose and sucrose. We found that this strain was able to transmit both of these fermentation characters to an Escherichia coli recipient by conjugation, and that the exconjugants could transfer them in turn to other recipient strains. Moreover, it appeared that the genes that determined those characters were part of a single extrachromosomal element whose covalently closed circular (CCC) deoxyribonucleic acid (DNA) exhibited a mean contour length of 83.7 This size is at least three times larger than the sizes of any of those plasmids previously examined by us, which determined only one or the other of these fermentation characters (8, 10 Table 1 ), using previously described procedures (10) , we observed transfer of the sucrose fermentation property (Scr+) of S. tennessee 2718-64 at low frequency (ca. 10-8/donor cell). Although Scr+ WR3026 exconjugants were obtained infrequently, all of those isolated in several different matings were found to have received the lactose fermentation property (Lac+) as well. E. coli WR3026 exconjugants expressing the Lac+ and Scr+ characters were able in turn to transmit these characters in matings with S. typhosa WR4200 and with E. coli WR3027, but, again, the transfer frequencies of either character were low (10-6 to 10-7/donor cell). Serial transfers of mating mixtures to fresh nutrient broth were carried out over periods of several days in the hope that newly formed exconjugants might prove to be higher-frequency donors. However, we were able to improve neither the frequency of transfer nor the consistency of those transfer frequencies from one mating to another. Nevertheless, we did observe one consistent feature in that all of the exconjugants obtained in these matings, whether selected for receipt of the Lac+ character or the Scr+ character, acquired both characters.
Spontaneous segregation of the inherited fermentation characters was observed occasionally among S. typhosa WR4200 exconjugants, as well as among E. coli WR3026 and WR3027 exconjugants. In the case of the S. typhosa exconjugants, all of 16 Lac -segregants observed as nonfermenting colonies on MacConkey lactose indicator medium were found also to have lost the Scr+ character; likewise all of 13 Scrsegregants obtained on MacConkey sucrose indicator medium had lost the Lac+ character as well. Joint loss of both characters appeared to be the general rule also among similar numbers of Lac-and Scr-segregants from the E. coli exconjugants, although we did obtain one segregant of an E. coli WR3026 exconjugant from which only the Scr+ character was lost. This segregant was able to transfer its Lac+ character at low frequency (10-8/donor cell) to Salmonella typhosa WR4200 and to E. coli WR3027.
By means of dye-buoyant density centrifuga- In view of the low frequency with which either the Lac+ character or the Scr+ character was transmissible as a selected marker in this study, we believe that the appearance of the unselected character in every exconjugant examined argues against the possibility that these characters might be borne on separate plasmids. We think the most plausible interpretation is that the genetic determinants of both the Lac+ character and the Scr+ character are located on a single, conjugally transmissible plasmid replicating extrachromosomally as a CCC DNA molecule with a molecular weight of 164 x 106. This view is supported by the general pattern of segregation which results in joint loss of both characters and in the loss of the only CCC DNA form observed in those exconjugants. The Scr-Lac+ exconjugant segregant represents, we think, an instance in which a portion of the DNA bearing the determinants of the Lac+ character (but not, apparently, the genes determining transfer (has become dissociated and lost from this plasmid.
